Introduction
XY gonadal dysgenesis, known as Swyer syndrome, is a rare disorder characterized by phenotypically female with primary amenorrhea, tall stature, normal appearance of external genitalia, hypoplastic uterus, streak gonads and absence of secondary sex characteristics (1). Since gonads have no hormonal potential, diagnosis of this syndrome is usually made at adolescence. The current practice in Swyer syndrome is prompt removal of the dysgenetic gonads due to high risk of malignant tumour development. Furthermore, long-term combined oestrogen and progesterone therapy is recommended to induce puberty.
A number of successful pregnancies achieved by oocyte donation are described in the literature but cases with malignant germ cell tumours who received chemotherapy or radiotherapy have not been reported so far (2) . Here, we report a successful pregnancy in a pure 46, XY gonadal dysgenetic woman with prior diagnosis of malignant germ cell tumour who underwent gonadectomy and received adjuvant chemotherapy.
Case presentation
A 17-year-old female was referred to our department for primary amenorrhea. Detailed examination and investigation for the cause of primary amenorrhea was performed. Patient was of a female phenotype with a 165 cm height and 55 kg in weight.
The secondary sexual characteristics including breast development and pubic hair were at Tanner stage III. Female external genitalia were present without evidence of cliteromegaly. The vagina was patent, and there was a small cervix. Pelvic ultrasonography revealed a small uterus (5 x 1.7 x 2 cm) and bilateral adnexal masses with the right side measuring 12 x 12 x 9 cm and left side measuring 10 x 11 x 8 cm (Fig.  1) . Intravenous pyelography revealed normal urinary system anatomy and normal functioning kidneys accompanying a small bladder stone. Karyotype analysis demonstrated 46, XY genotype. Hormone levels revealed elevated serum follicle stimulating hormone (65 mIU/mL) and luteinizing hormone (24 mIU/mL) concentrations, a very low estradiol level (14 pg/mL), a normal total testosterone (23.02 ng/dL) and a low free testosterone level (0.08 pg/mL). Results implied primary gonadal failure in a phenotypic female with a male genotype. Tumour markers including CEA, β -hCG, CA-125, CA 19-9, CA 15-3 and AFP were within normal limits.
Laparotomy demonstrated a hypoplastic uterus, normally developed fallopian tubes and bilateral adnexal tumours, which confirmed our diagnosis of pure gonadal dysgenesis. There was no evidence of local or distant metastasis found during the operation. Bilateral gonadectomy and pelvic lymph node dissection were performed. Paraaortic lymph node dissection was not performed due to Pfannenstiel incision and existing controversies regarding optimal management of germ cell tumours at the time of surgery. Histopathologic examination documented gonadoblastoma on the right streak gonad and gonadoblastoma accompanied by dysgerminoma on the left gonad (Fig. 2) . Dysgerminoma was spread beyond the ovarian capsule and lenfovascular space invasion was present. However, none of the lymph nodes showed a malignancy. After surgery, patient received four courses of adjuvant chemotherapy including bleomycin, etoposide and cisplatin. Cyclic oestrogen-progesterone therapy was also started. Postoperative period was uneventful and no recurrence was noted in the follow-up period. Thirteen years after initial diagnosis and at the age of 30 years she underwent in vitro fertilization with donated oocytes. Four fresh embryos were transferred and intrauterine presence of one live foetus noted at 6 weeks. Oestrogen and progesterone treatment was continued during the first trimester of pregnancy. Antenatal period was uneventful until 32 weeks of gestation, later on oligohydramnios has occurred with signs of foetal growth restriction. The Doppler analysis of umbilical and middle cerebral arteries was normal. Antenatal foetal surveillance with non-stress test and Doppler ultrasonography was continued every week until 37 gestational weeks and a healthy male neonate weighing 2460 gr was delivered by caesarean section. Both mother and neonate were discharged with no complications.
Discussion
Although Swyer syndrome was described in 1955, first successful pregnancy in a patient with this syndrome was reported about 20 years ago (3). Immense progress in the field of assisted reproduction techniques helps to obtain intact pregnancies in these patients. However, at present, the number of pregnancies with Swyer syndrome is too small to answer several questions regarding maintaining pregnancy and delivery.
Early diagnosis of the Swyer syndrome is crucial because of tumour transformation in the streak gonads and initiation of oestrogen therapy. Approximately 15 to 35% of females with pure gonadal dysgenesis develop gonadoblastoma (4). These are benign tumours arising from persisting undifferentiated gonadal tissue, which have no metastatic potential. The importance of this benign tumour is its potential to be the precursor of other germ cell malignancies such as dysgerminoma, embryonal carcinoma, yolk sac tumour and teratoma. Therefore, prompt surgical removal of dysgenetic gonads is advised after the diagnosis because the risk for malignant transformation increases with increasing age. In some cases, however, first manifestation of the disease can be the malignancy itself. Michala et al. reported that two of the 29 patients were first presented with malignancy before the diagnosis of XY gonadal dysgenesis (5). In our case, we performed bilateral gonadectomy to avoid future malignancies and also to preserve uterus in consideration of fertility. Continuous hormone treatment should be initiated following the diagnosis, especially if gonadectomy is performed. Supplementation of sexual hormones can induce regular menarche and also prevent osteoporosis.
Since women with Swyer syndrome do not produce germ cells, the only way to get pregnant is treatment with donor oocytes. Hormone treatment is needed to prepare the uterus for embryo implantation and should be continued during the first trimester of pregnancy. A few cases of successful pregnancies after oocyte donation and in vitro fertilization have been reported in the literature (6) (7) (8) (9) (10) (11) (12) (13) . When considering antenatal surveillance, patients with Swyer syndrome should be evaluated separately from patients having a 45,X cell line who are increased risk for aortic dissection and rupture during pregnancy (14) . Although most of the pregnancies in women with Swyer syndrome were uneventful, some of them were complicated by unfavourable perinatal outcomes. Creatsas et al. Preconceptional chemotherapy and radiotherapy is another (major) concern in women with malignant tumours and fertility desire. These adjuvant therapies found to be associated with increased preterm labour risk (15) . None of the published reports of Swyer syndrome described a pregnancy after treatment with chemotherapy or radiotherapy for malignant germ cell tumours. Chen at al. reported a successful pregnancy in a patient with gonadoblastoma and accompanying mixed germ cell tumour but in their case they opted not to use adjuvant treatment because of aforementioned concerns (2). Our patient received four courses of bleomycin, etoposide and cisplatin therapy for treatment of dysgerminoma and any related side effects or any foetal anomaly was not observed. The only pathological event was the reduced amniotic fluid and late onset growth retardation without any other signs of foetal distress. In addition, no malignancy recurrence was noted in 13 years' of follow-up period As in our case, caesarean section was chosen as the method of the delivery in most of the cases. One of the possible reasons for the relative high prevalence of caesarean delivery in patients with Swyer syndrome is the android shape of pelvis which may predispose them to abnormalities of labour. Another reason is that uterine size in 46, XY patients tend to be smaller than the normal population (4). It is suggested that hormone receptors which react to prostaglandin and oxytocin may be deficient in hypoplastic uterus. In summary, we presented the case of first known successful pregnancy achieved in a patient with Swyer syndrome after chemotherapy along with bilateral gonadectomy. Although achieving a pregnancy in the absence of ovaries is common in contemporary medicine, our case revealed the significance of conservative surgical management even in advanced stage diseases. It should be noted that increasing survival rates in patients affected by oncological disease and advances in reproductive medicine have led to the development and increasing use of various fertility preservation techniques.
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